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Antiprotonic cascade in Ni
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Spectrum - example
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Space relations
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Absorption probability
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Radiochemical method
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Principle of the radiochemical method

p− p−

TZ NT,TZ NT−1,

NTTZ −1,

n p

π
π

fhalo = N(pn)
N(pp) · Z

N ·
Im(ap)
Im(an)

JJ, Argonne, July 2004 – p. 8/32



Cold absorption probability
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Missing probability
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Radiochemical method – results
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AT − 1 production

0

50

100

150

200

250

0 50 100 150 200 250
0

50

100

150

200

250

0 50 100 150 200 250

Target mass

N
(A

T-
1)

/1
00

0p
–

JJ, Argonne, July 2004 – p. 12/32



NEUTRON DENSITY DISTRIBUTION

from ∆rnp and antiproton data
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halo factor vs ∆rnp
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Antiprotonic X-rays ...

... another tool for the investigation of the nuclear periphery:
strong interaction level widths and shifts depend on the
antiproton-nucleus potential:
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observables
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Experimental set-up
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Antiprotonic X-rays
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Results: ρn/ρp
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Systematics of ∆rnp

determined from PS209 data
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Droplet model vs PS209 results
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∆rnp from theoretical predictions
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∆rnp from other experiments
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presented by M.Lindroos at “CERN Antiproton-radioactive beams meeting”, 22nd February FEB 2001
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presented by R.Landua at “CERN Antiproton-radioactive beams meeting”, 22nd February FEB 2001
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FLAIR
FLAIR

A Facility for Low-energy Antiproton and Ion Research

Letter of Intent for the Future Accelerator

Facility for Beams of Ions and Antiprotons at Darmstadt

February 23, 2004
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FLAIR – layout
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Summary & conclusions:

1. Two experimental methods using antiprotonic atoms
were employed to investigate the properties of the
nuclear periphery
- radiochemical method ρn/ρp at rch+2.5 fm
- widths and shifts ρn + ρp at rch+1.5 fm

2. Experimental data were interpreted using 2pF model of
the nuclear periphery.

3. Previous determinations of ∆rnp = 〈r2
n〉1/2 − 〈r2

p〉1/2

compared with results of radiochemical method indicate
a ”halo type” neutron distribution in neutron rich nuclei.
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Summary & conclusions (continuation):

4. Neutron distributions deduced from widths and shifts –
a linear relationship of ∆rnp vs δ = N−Z

A .

5. Hadron scattering data:
– excellent agreement for 208Pb;
– hadron data: slope of ∆rnp(δ) larger than for

antiprotonic data.

6. Theory: HFB, thermodynamical consideration, droplet
model — in agreement with antiprotonic data.
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Group Photo
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